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Introduction 
Do you often find yourself feverishly trying to figure out which 
vision therapy device is what (let alone the knobs, switches and 
settings) and how to use each for training? Often wonder if you're 
using the instrument correctly? Do not be alarmed as this 
"confusion" is common among optometry interns. This video covers 
the construction, usage, technique, and instruction sets for the 
following ·vision therapy devices: major amblyoscope, tranaglyphs, 
and the aperture rule. The video helps to serve as a supplement to 
lessons in vision therapy lectures as well as a refresher to vision 
therapy clinic in the fourth professional year. 
The major amblyoscope (also called the synoptophore and the 
troposcope) is a valuable vision therapy device used in-office to 
quantify and train the angle of anomaly, vergence ranges, vertical 
and cyclo deviations, and the degree of suppression. The 
amblyoscope is actually a highly technological, mirrored 
stereoscope, or a Wheatstone stereoscope. The amblyoscope 
consists of two movable tubes and contain (from distal to proximal) 
a lighting system, slide carrier, a mirror situated at a 45° angle 
which serves as a septum (the hallmark feature of a Wheatstone 
stereoscope), and a +7.00 Diopter lens which serves to simulate 
infinity, through the patient views an image with his/her distance 
prescription. 
The amblyoscope serves as an excellent beginning device to 
evaluate a patient's angle of deviation. First-degree targets (red 
borders) are used. To measure the angle of deviation objectively, 
perform an alternate cover test by extinguishing each light 
alternately. When the eyes no longer move and the patient exhibits 
superimposition with both lights on, the angle· is quantitatively 
measured (Note: Superimposition will not occur if the patient 
exhibits central suppresssion or horror fusionis). Another method to 
measure the objective angle is to perform a Hirschberg test, though 
the measurement is not as accurate as with the cover test. The 
subjective angle of deviation is measured by having the patient move 
the tube handle on the side with the deviating eye, until 
superimposition is experienced. If the subjective and the objective 
angle are equal or within ±36, the measurement error, then the 
patient is exhibiting normal retinal correspondence (NRC); if not, 
then anomalous retinal correspondence (ARC) is elicited. Vertical 
deviations can be quantified both subjectively and objectively 
though cyclo deviations are best measured subjectively. A more 
precise measurement of both the objective and the subjective angle 
of deviation can be made if the patient is directed to look at a ink 
dot placed on one of the targets. 
The major amblyoscope is also an excellent training device for 
in-office visits. Training can be performed in the absence of "real 
world" cues. Start at the patient's objective angle deviation if NRC 
is elicited (or at an angle greater than the objective angle if ARC) 
and determine whether second-degree fusion can be elicited. 
Remember to use a second or third-degree target (green and yellow 
borders, respectively). When fusion is obtained, slowly increase the 
base-in (tube towards patient) and base-out (tube away from 
patient) demands until diplopia is experienced. The goal is to expand 
both ranges and to obtain recoveries within 3-46 of the break. 
Watch for suppression as none should be elicited anywhere within 
the fusional range. Once training is moving smoothly, out-of 
instrument procedures can now be implemented into the therapy 
regimen. 
Tranaglyphs (Barnell Corporation) are both used for home and 
in-office use due to their low cost and portability. These training 
devices are composed of two related, nearly identical images - one 
red and one green - printed on rigid vinyl sheets and viewed through 
red/green filter glasses. There are two classes of tranaglyphs: 
variable (BC 500, 600, 800, and 920 series) and non-variable (8C 50 
series for horizontal vergence training and the 70 series for vertical 
training). Variable tranaglyphs are used to train smooth vergences 
while non-variable train jump vergences. When the tranaglyph is 
placed on a white background, the red-filtered eye sees the green 
figure only and the green-filtered eye sees only the red figure. The 
red/green filters and targets are used to break down suppression and 
to establish sensorimotor fusion, therefore, they are useful for 
patients who have essentially normal sensory fusion but poor motor 
control. Tranaglyphs primarily serve to expand fusional vergence 
amplitudes and facility in free space. 
Training with tranaglyphs always begins at where the patient 
is able to keep the targets fused. Slowly increase the base-in and 
base-out demands until diplopia is experienced. Calculating the 
demand is done by dividing the target separation distance in 
centimeters into the patient-to-tranaglyph distance in meters (at a 
40 em distance, one unit, or 4 mm separation, equals 11.\ demand). To 
check on stereo ability, have the patient report where in space the 
target floats; if 80, then the target will float in front of the plane 
and appear smaller and vice versa will occur with a 81 demand 
(SILO). Training usually begins with smooth vergences followed by 
tromboning, walk-aways, distance to tranag lyph, nose-to-
tranaglyph, open/close eyes, and stereo awareness therapy. 
The Aperture Rule, developed by Vodnoy in 1956, also trains 
vergence skills. The device consists of both a single aperture to 
train 80, and a double aperture to train 81. A major advantage of 
this device is it trains relative fusional vergence by dissociating 
vergence and accommodative demands, therefore, the patient must 
focus accurately to the plane of the target while simultaneously 
converging/diverging in order to keep the visual axes aligned with 
the aperture(s). 
When training with the aperture rule begin at the first "AP" 
card. Place the aperture at the number on the scale indicated by the 
card number located at the upper-right hand corner. Have the patient 
fuse the targets and direct them to report what is seen to check for 
suppression tendencies. Again, have the patient report the direction 
of the float. Calculating the demand in prism diopters is done by 
multiplying the card number by 2.5. The goal for training with the 
aperture rule is card AP7 for 81 (17.5~) and AP12 for BO (30~). 
Vision therapy is a very rewarding specialty within the realm 
of optometry. Though rewarding, it can be very difficult for the 
doctor if basic principles are not established. This video helps the 
doctor to learn these principles in a straight-forward manner in 
order for training to proceed smoothly. Sit back, learn, and, 
most importantly, enjoy vision therapy in action! 
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Information to viewers ... 
This video presents information regarding the 
use of the following vision training devices: 
* Major amblyoscope 
* Tranaglyph 
* Vodnoy aperture rule 
The structure, patient criteria, set-ups, training, and 
common pitfalls experienced with each device are 
covered in detail. 
It is important to remember that vision 
therapists have varying philosophies regarding the 
training sequence as well as with each of the devices 
that will be covered. No wrong way to train really 
exists as long as the doctor understands the basics of 
each device and what actually needs to be trained, 
with the prior being the prime goal of this video. 
Several concepts to be explained are often 
difficult to visualize. The rest of this pamphlet 
contains drawings to illustrate the types of targets 
unique to each instrument as well as device 
schematics and typical and atypical test responses. 
Sit back, learn, and, most importantly, enjoy 
vision therapy in action! 
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Fig. #1 Sample targets for the major amblyoscope. a) 
First-degree (red border); b) Second-degree (green 
border); c) Third-degree (yellow border). 
+7.00 
OS 00 
Fig. #2 Optics of the Major Amblyoscope. Note the 
mirrors are at a fixed 45 degree angle and the lenses 
are a +7.00 which help to simulate infinity. 
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Fig. #3 The effects of moving the vergence handles on 
the major amblyoscope. Note: Assume OS is the 
dominant eye. a) Moving the handles away from the 
patient creates a 80 demand. 
b) 
F 
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Fig. #3b) Moving the handles toward the patient 
creates a Bl demand. 
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Fig. #4 Breaking suppression using the major 
amblyoscope. Point zero indicates where the eye 
fixates when bifoveal fixation fails and this point 
must be suppressed in order to avoid diplopia. It is 
probable that suppression begins at the fovea and then 
b) + • 
OS 00 
OS 00 
proceeds to point zero followed by the suppression of 
the zone between the two points. a) 81 for esotropic 
patients (suppression zone likely 0-shaped); b) BO for 
exotropic patients (suppression zone temporal retina; 
if entire, then need to use vertical prism). 
a) 
Fig. #5 Tranaglyphs. Typical responses to 81 & 80 
stimuli. Assume red lens over 00 and green over OS. 
a) 80 (crossed): Perceived float in front of target 
plane, smaller floating target than real, movement of 
rings in the same direction as head. Used for training 
exo cases. 
b) 
F 
OS 
F 
00 
Fig. #Sb) 81 (uncrossed): Perceived float behind 
target plane, I a rg e r floating target than real, 
movement of rings opposite to head. Used for training 
eso cases. 
a) 
OS 00 
Fig. #6 Vodnoy Aperture Rule. a) Single aperture to 
train 80 in exo patients. 
b) 
OS F 00 
Fig. #6b) Double aperture to train 81 in eso patients. 
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Fig. #7 Example of a fused target with the Vodnoy 
Aperture Rule. A patient with third-degree fusion 
will notice the inner circle of the anti-suppression 
target to appear to float toward them with a 80 
demand and further from them with a 81 demand. 
0 ~ 
Fig. #8 Example of a patient who is suppressing the 
00 image with 81 training. Assume targets are like 
those in Fig. #6b. 
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